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Intermittent claudication is a complex of the 
symptoms of pain, tightness, cramping, numbness 
and other paresthesias. It is an outstanding com- 
plaint of individuals suffering from arterial diseases 
which reduce the blood supply to the muscles. In 
such pathological processes as arteriosclerosis or 
thromboangiitis obliterans these are usually the 
earliest symptoms and frequently persist for months 
or years before other symptoms or signs appear. 
Since the leg muscles usually do heavier work than 
the muscles in the upper extremities, and since 
arterial disease is usually more pronounced in the 
lower extremities, intermittent claudication occurs 
much more frequently in the legs than in the arms. 
There are, however, cases reported with intermittent 
claudication affecting the arms. Such individuals fre- 
quently are in an occupation necessitating more or 
less continuous activity of the arm muscles. Since 
most forms of arterial involvement affect one lower 
extremity to a greater degree than the other, these 
symptoms, when first present, are usually limited 
to one leg. 

The typical story as told by a patient presenting 
the symptoms of intermittent claudication is as fol- 
lows: “I can walk three blocks and then a tightening 
painful sensation in my leg makes me stop. After 
standing for a minute or two I can walk almost the 
same distance again before the same thing recurs. If 
I walk rapidly the cramping pain develops sooner. 
If I walk up steps or an incline pain occurs much 
more quickly.” : 

The cramping painful sensation described may 
occur in any part of the extremity. In the leg it is 
noted in the following locations in order of frequency 
of occurrence, the calf, the area around the ankle, the 
instep, and the thigh. In the upper extremity, the 
wrist, the forearm, the fingers and the biceps area 
are involved in this order. It is not uncommon as the 
underlying vascular process progresses and new 
lesions develop, while collateral vessels open in origi- 
nal areas, to have the location of the distress shift. 
Similarly, if the patient alters his activity and brings 
into e new sets of muscles having impaired ar- 
terial supply, this may likewise determine a new 
location of the symptoms. 

It is, therefore, apparent that the symptoms of in- 
termittent claudication are noted in the regions of 
muscles. Some individuals have difficulty, however, 
in localizing pain and may indicate its location in the 
joints. However, a joint pain either persists in the 
afflicted joint for a long time after the motion has 
ceased or occurs immediately on active or passive 
motion of the joint. 

Although the clinical picture of these symptoms is 
rather clear cut, its etiology is still not understood. 
In 1931 Lewis, Pickering and Rothschild’ demon- 
strated that muscles with impaired arterial ry 
develop severe pain on activity. Such pain has been 
termed ischemic pain and, therefore, the distress oc- 
curring in intermittent claudication is due to an 
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ischemia in the muscles involved. Lewis et al sug- 
gested that in such states a P factor (pain factor) 
existed resulting from an accumulation of meta- 
bolites produced by muscle activity and their incom- 
plete removal because of insufficient blood flow. Such 
substances would then irritate sensory nerve endings 
sufficiently to produce unbearable pain and this 
would cause the patient to stop walking. On rest the 
metabolism of the muscle slows and the blood flow 
removes these irritating substances with the relief 
of pain. 

In two recent articles Harpuder and Stein’ have 
studied this problem from the clinical and biochemi- 
cal standpoint. They stress the following points: 

1. That lactic acid, which has frequently been 
suggested as the P factor, is at its height during the 
recovery stage after exercise when no pain is present. 

2. They could find no evidence of excessive his- 
tamine in the blood or plasma of the involved area. 

8. Blood ammonia was not increased. 

4, There were no changes in adrenalin. 

‘ - There were no changes in the oxidation poten- 
ial. 

6. The conductivity of the sera was not altered 
(no alteration of total electrolytic balance). 

7. If the patient’s oxygen intake was reduced, 
claudication did not occur any more rapidly. 

But... 8. Potassium was regularly increased in a 
muscle working with impaired blood supply but fell 
promptly to its original level] within three minutes 
after restoration of the circulation. 

These authors suggest that potassium plays a 
major role in the production of ischemic pain accom- 
panying intermittent claudication. They do not have 
sufficient evidence to prove that potassium is the P 
factor, but believe that it is closely bound to it if not 
the factor itself. It is possible that the potassium ion 
may release some other irritating substance through 
a biochemical —— and, therefore, not be the P 
substance itself. 

Certain observations on factors influencing inter- 
mittent claudication have been already noted. There 
are others which should be considered. 

_1. Claudication occurs more quickly if the indi- 
vidual is fatigued or has just undertaken general 
exercise. 

2. In excessively high temperatures (over 100°F.) 
claudication develops more rapidly. 

3. In excessively cold temperatures (50°F. or 
below) claudication develops more rapidly. 

4. The use of vasoconstricting substances, such as 
tobacco, limits walking distance. 

5. Tight garters may decrease claudication time. 

6. Complicating heart disease with mild failure 
may have a marked effect on limiting walking. 

There are several methods of measuring the 
amount of work necessary to produce claudication. 
There are two main factors to be considered in such 
measurements. First, the load lifted by the muscles 
and, second, the rate at which it is lifted. Since the 
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load lifted is the patient’s body and since this is 
relatively constant one can speak in terms of time 
(claudication time). The patient to be tested can 
be made to lift a weight by flexing the leg muscles at 
a set rate or compress a spring at regular intervals 
or walk at a stated rate on the level and the time 
necessary to produce claudication measured. Hitzrot, 
Naide & Landis*® designed an apparatus with a re- 
cording device and regulated the frequency of muscle 
contractions by stimulating the calf muscle with a 
faradic current. We‘ devised a treadmill with a set 
weight to be lifted and the rate of activity regulated 
by a metronome acting as an indicator for the 
patient being tested. A similar device invented by 
Saunders’ operates against a spring which can be 
adjusted to varying degrees of tension. None of 
these methods are free from defects and the personal 
equation is a big factor in each. A reliable methoa 
would be of great assistance in studying this prob- 
lem and in studying the alterations in claudication 
time in patients under treatment. : 

Intermittent claudication must be differentiated 
from other symptoms of a similar nature involving 
the extremities. The common differential problems 
are as follows: 

1. The pain of arthritis is usually articular or 
periarticular, present on rest or immediately present 
on motion. X-ray studies of extremities may reveal 
bony changes. on 

2. The pain of neuritis is distributed along the 
course of the nerve. It is not relieved by rest and fre- 
quently not aggravated by exercise. 

3. The pain accompanying orthopedic defects is 
more of an ache. It seldom is severe enough to stop a 
patient after set distances and usually persists for 
some time after exertion. It occasionally, however, is 
very similar in character to that of intermittent 
claudication. 

4, The pain of local inflammatory processes is 
usually constant, aggravated by exercise and accom- 

anied by localized tenderness, redness and swelling. 
is holds for myositis, fascitis, phlebitis, lymphan- 
gitis and cellulitis. 

5. The pain arising in the extremities from irrita- 
tion of the nerves in the spinal cord or as they leave 
it, such as is found with spinal cord tumors or rup- 
tured intervertebral disks can be differentiated by 
careful neurological tests and X-ray studies of the 
spine. Such pain is perhaps more apt to simulate the 
pain of intermittent claudication than other condi- 


tions. 

The TREATMENT of intermittent claudication is 
the treatment of the underlying vascular disease.° 
All methods directed at eliminating factors which 
diminish arterial supply and all methods which in- 
crease arterial intake will be of assistance in in- 
creasing claudication time or in other words per- 
mitting the patient to walk further without distress. 

Since it is sometimes impossible to treat the pri- 
mary disease effectively, symptoms must be relieved 
if possible. Intermittent claudication accompanying 
thromboangiitis obliterans and arteriosclerosis may 
be frequently relieved by the use of various tissue 
extracts. Such substances have been prepared from 
muscle tissue, but the majority are derived from pan- 
creatic tissue. Animal experimentation would indi- 
cate that these preparations are vasodilators, but 
such physiological effects have not been clearly 
demonstated in humans. However, several investiga- 
tors‘’* have shown that patients receiving these 
substances parenterally can walk further and, there- 
fore, are more able to carry on gainful occupations 


while under such therapy. They apparently have no 
effect on the progress of the underlying pathology 
and their mode of action is not known. Therefore, it 
is usually necessary to continue their use over long 
periods or until collateral circulation has developed 
to a degree sufficient to relieve these symptoms. 
Patients can be easily instructed to administer 
these substances intramuscularly in the same man- 
ner as one gives insulin. The usual dosage is 2 to 3 cc. 
a day or every other day. A slight flush may develop 
if they are given intravenously, but no serious side 
effects from such administration have been reported. 
Drug therapy directed toward the relief of this 
annoying symptom complex has for the most part 
been disappointing. Little or no effect has been 
noticed from the nitrites, the xanthines and the 
cholines. Some evidence has recently been presented 
which would indicate that papaverine will increase 
the blood flow to the skeletal muscles. However, doses 
larger than formerly given must be used, i.e. 1 to 1% 
eae or .06 to .09 grams every three or four hours. 
alicylates, which will often relieve the ache of 
neuritis, myositis, etc., do not seem to have much 
effect on prolonging claudication time. However, al- 
cohol may have some beneficial effect if the dosage is 
kept relatively low. Patients frequently state that 
they walk further after one or two ounces of liquor. 
Surgery of the sympathetic nervous system can 
only aid in the relief of these symptoms if the blood 
supply to the involved muscles is impaired largely 
by vasospasm. Most investigators have reported that 
effort will overcome vasospasm before ischemic pain 
develops. However, Freeman and Montgomery’ and 
Leary and Allen" have reported intermittent claudi- 
cation due chiefly to arterial spasm. The former in- 
vestigators have reported increased claudication 
time following sympathectomy. 
A more thorough understanding of the processes 
which underlie the symptom complex of intermittent 
claudication will lead to better therapy of peripheral 


vascular disease. 
A. Wilbur Duryee, M.D. 
New York, N. Y. 
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